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[Abstract] 

[Problem] 

To provide a liquid-crystal display using a plurality of cold-cathode tubes for 
making screen larger and high luminance higher, having a simple structure, superior in 
safety and reliability, and restraining noises. 
[Solving means] 

The following are included: a control circuit including a primary-side power 
supply, clock generation circuit Bl, and photochromic PWM-signal generation circuits 
B2 and B3. separately-excited oscillation output circuit 26 set correspondingly to cold- 
cathode tubes 8 to 14, and separately-excited oscillation output circuit 32 provided 
correspondingly to cold-cathode tubes 1 6 to 22. The control circuit 24 and separately- 
excited oscillation output circuit 26 are mounted on a mounting substrate 4 serving as a 
main substrate. The separately-excited oscillation output circuit 32 is mounted on a 
mounting substrate 6 serving as an auxiliary substrate. The mounting substrates 4 and 
6 are connected by a primary-side power-supply line, ground wire, and clock-signal and 
photochromic-PWM-signal wire, which does not require high-voltage wiring and is 
superior in safety, reliability, and noise stability. 
[0071] 

When referring to Fig. 1 again, the mounting substrate is divided by connecting 
a plurality of separately-excited inverters only by a small signal and primary-side 
power-supply potential for backlights of cold-cathode tubes. Two backlights are set to 
every four sides. Therefore, it is possible to restrain noises while improving safety and 
reliability. 
[0072] 

At the same time, by setting the structure of a backlight unit obtained by 
making the mounting substrate 4 approach to cold-cathode tubes 8 to 14 and making the 
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mounting substrate 6 approach to cold-cathode tubes 16 to 22, it is possible to connect 
the high-voltage wiring side of the secondary-side coil of an inverter transformer to the 
electrode of each cold-cathode tube in the smallest distance. 
[0073] 

Thus, because it is possible to divide the mounting substrate and make the 
high-voltage wiring side shortest, it is possible to realize low power consumption by 
decreasing the wiring stray capacitance or leak current to a grounded conductor while 
improving safety and reliability. 
[0074] 

Moreover, by making output high-voltage wirings to the equal short wiring 
length, unbalance of leak current to each cold-cathode tube is decreased and the 
luminance balance of a liquid-crystal display is improved. 
[0075] 

The present invention is specifically described in accordance with the 
embodiment. However, the present invention can be modified as long as a 
modification is not deviated from the scope of the present invention. For example, 
though the mounting substrate is divided into mounting substrates 1 and 2 in the case of 
this embodiment, it is also allowed to make a configuration in which the mounting 
substrate 2 is divided into three mounting substrates or more such as mounting 
substrates 3, 4, .... and primary-side power-supply potential and small signal line are 
connected between the mounting substrates. 
[0076] 

Moreover, the mounting substrate of the control circuit 24 and that of the 
separately-exited oscillation output circuit 26 of the mounting substrate 4 may be 
divided. 
[0077] 

Thus, because a mounting substrate can be easily divided, it is possible to 
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reduce the cost due to simplification of structure design and downsizing and weight 
saving of a mounting substrate when bringing a plurality of cold-cathode tubes to 
various cold-cathode tube arrangements according to change of a liquid-crystal display 
to large screen and high luminance. 
[Drawings] 
Fig. 1 

1 : High-voltage wiring side 
2: Ground wiring side 
Fig. 2 

Bl : Clock generation circuit 

B2: Photochromatic PWM-signal generation circuit 

B3: Photochromatic PWM-signal generation circuit 
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[0 0 5 9] HSLTV^V^. pftfflPWM«#*£ 
ESSB2, B3I4, «|«ttVcctl»*«ttGNDA» 

bMHumx* 5 ft, p wm«* ssi. s s 
2 ®wf (4, msim&v c c x 9 < - * 

[0 0 6 0] maiS&Vc cf4, 3 ^ L1 - L2*3T 

So 

[0 0 6 1] AND^hGlKtt- ta-ytm^rCL 
Ki, I«feJBPWM«#*£l9BB2J:9^3i't*« 
3tfflPWM«*SSl#A*^*. AND 7* b G 2 

k. «3iyBPWM«-IWfiHl»B2Ki9ftrt*n*« 
20 ^tffiPWMff-i-SS 1^A^^^ 5 » 

[0 0 6 2] P 7 t^P WM<f ^ SS1 * 5H 

[0 0 6 3] AND^-hG ? D ^«* CL 
Kt. «JtfflPWM«*J6^iaKB 3j:9 ** Si1 '*" 
3tfflPWM(t*SS2*A**^*. AND^-hG4 
£14, ^-^iffCLKi:^^^^ 112 
30 i, SBtfflPWM«#384li««B 3^*94**^*" 

[0064] *Ofc*. PTfe^ P WMft * SS2im 
W) l^OB. ^/<-n7^T3, T4» 

[0 0 6 5] RhttWUfeJ: 51- »IWi*8, 10*. 
J:lfflMWf*12. 1414, *-^ D ^fetCLK 

O t ftl^iff 12, 14* 14^* PWM<St ' : 

[0 0 6 6] ft&Sff8. 1 014. «3tfflPWM«#S 
SlT'PTt^ix, ftlt^l 2, 1414. PJtfflPWM 
«•!§• S S 2T-H3t$^5fc*345i;^P7c-r-5r 
5. rroH7tfflPWMfi^|g^fHl^l*« 8S3ttfcV^|S 
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[0 0 6 7] SSMHE 6 ±Qffifli%&ttftle]tt 3 2 14, 
i. rroaaatK6<o(iUSW6«tH*l3B3 2^. nns 

LK, H3tfflPWM<f^H4lH]S§B2T*^$^fcfl?t 
fflPWMft-f S S 1 . W3tfflPWM{t^4lHl!SB 3T* 
$ tvfcP5tffl PWM<f # S S 2 # a * ? 9 %<r>&ffi. 

[0 0 6 8] *<OfcA, ^StR6<DffiB^lSffi^iHlK 
3 214, *gES«4^{Mk5§itffi^ES§2 6 iBCM*!"' 

* T 1 ~T 8 fc**V«xaW3 ixfc&ltlif 1 ~ 8 14PJ 

[0 0 6 9] *&gtR60MW<-* h7^T 

5, T6I4, WJfcfflPWMftS-SS 1T?1B#£*U -TV 
/WF7^T7, T8I4, H3tfflPWM{t-§-SS2 
-CWteSitS. Lfctfot, |QgS«4t«ttSixfc?& 

8, ioi H=gES« 6 c&K 3 titz&mm i § l 

6 , 1 8 £ I4HI OTftfMW* 5 3 n, JlHSlg 4 (egg £ 
itfci&Bffitf 12, 1 4 £ 6 K&ft $ ilfcfttt 

^g.2,0, 2 2£l4IS]CH3t»JW$ix5. 
""[0 0 7 0] fcfc, £g&£«4. 6M«rSStti-5e*J^ 
^ttlalK^ ft#^fe tV(41i^i^DLTfe^V V_, „.. , T , 
~[Xro~7TrSU\ ®T¥#'BP.LT. 4jai^2*r-foE 

[007 2] Bfcll. *gS«4 trJMkSff 8 ~ 1 4 lc 

» Lifi»**, mmm® e tmt&t 1 e ~ 2 2 1# t 

Tifij»**fc^<y^7^ ha-=5/ hro«j£Efi»c:1-* r 
£Ki:9, -fy/<-? h7V^W2ftffl!)^iS©S5®IE 

[0 0 7 3] r©i9t-^Sffi^i<lLiSi®EE»ffi!l 
Sr&SSK-fS ::£#-?# SOT-. • <f S»4<rciS)± 

[0 0 7 4] 3=fc. UAeffittEEftfrmcaKfcfii'' 
[0 0 7 5] a±, **W4rWt«C»^#*»ttlwtt 
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4- • •£, Stfc&LhfcU #*«»RH*1 

[ 0 0 7 6 ] * fc, jt*«©B 2 |;:*i-*8WS4 Of&J 

mm 2 4 £ . maissiffi^iHiss 2 e <D&mm%® 

•5w£*ST-# 5. 

[0077] r©J:5KjasaW*»* ,r »«^** w 
>w£^T-.fj5 



1 fo& 0 *BW«>«i3M:±E ntwtitt < -cam** 

f J;^ffirtT-<D-r^TOS?M^i^r£^«ll3tt 
f [0 0 7 9] 

' im<om) »*a 1 . 2 i:Eto/^^7-f ^= 

[0080] m^qotcsE^^y^?^ ^ ja - ;/ h 
14, »#*ifce*0v<y* i^ 3 -- 5 ' ]*«>*+** 

[0 0 8 1] H*«4tcfEicW < 5'^7^ h^-y h 
14. MH0K1 9 ^ 

[0082] M*3S 5 . 6 tlBftoStfi*^** 1 *- ^ 

[0 0 8 3] »*5 7 (cie^<^fS^*^Sl4, 

5r£*5r-#5. 

[00 84] 8 \Zt&m <0«ES*^^ll»4. SS*^ 

[0 0 8 5] W*q[9JClE<e^S*^* ,4 > 
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EKiHSrH &s*fc«v ^^1-5 w t x*&* (D/m 

[HBofl¥«K9l] 

[0 1 ] *^0^oXte^fill^5^ a B B ^^ l <o 
[S3] >r 9 v y <omt> Sr«W^5Se* 



J4 

[114] H3fc*Lfciaaffil 0 0<7M>v<-* h 

1 fc B B ^»S, 2 8-2 2 

«\ 4, 6 %££tiu 2 4 $J«H]^ 26, 32 
<ftBR«ffl*lHltt, 2 8, 3 0, 3 4 = Bl 
?p***£Ettk B2, B3 B36fflPWMfS#l8 

F1-F5 ta-X, L1-L4 
G9-G12 ^y/Wy-h, G1-G8 AND 

Q1-Q8 WMMHBh?:'^*^ ci- 
C4 T1-T8 ^y/WF7^, 

C5-C 1 2 /<7* h^>f ^t 0 



[01] 




[B3] 
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